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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The ****** reform field which has the field refiractive power corresponding to a close-range view 
along with the main meridian curve which divides a lens refracting interface into a nose side field and an 
ear side field Field refi-active power corresponding to a specific distance which is substantially separated 
from a close-range view It is the progressive multifocal lens equipped with the above, and it is 
characterized by to be the un-circular configiu*ation which increases after the value of longitudinal 
direction curvature decreases as the field where the cross- section configuration on the firont face of 
refiraction turns into a circular configuration mostly exists and the cross-section configuration on the front 
face of refraction keeps away from an intersection with the aforementioned main meridian curve along 
with a cross-section curve in the lower part of the lower part of the aforementioned progressive field to the 
aforementioned ****** reform field. 

[Claim 2] The position which the value of longitudinal direction curvature changes fi-om reduction to an 
increase from the lower part of the aforementioned progressive field in the lower part of the 
aforementioned ****** reform field is a progressive multifocal lens according to claim 1 characterized by 
having separated only 4W/5 fi'om W/2 in the longitudinal direction fi'om an intersection with the 
aforementioned main meridian curve when the radius of the aforementioned progressive multifocal lens 
is set to W. 

[Claim 3] It is the progressive multi-focal lens according to claim 1 or 2 characterized by the percentage 
reduction and the rate of increase of longitudinal direction curvatxire decreasing toward the upper part to 
the lower part in the lower part from the upper part of the aforementioned ****** reform field. 
[Claim 4] It is K<C< (Ad+K), when the field refractive power C of the longitudinal direction in the field 
distant firom the aforementioned main meridian curve to the longitudinal direction sets surface refractive 
power in the center of the aforementioned specific viewing-distance reform field to K (diopter) in the 
aforementioned ****** reform field firom the center section of the aforementioned progressive field and 
the degree of subscription is set to Ad (diopter), (l) 

A progressive multi-focal lens given in the claim 1 characterized by satisfying ******, or any 1 term of 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the progressive multifocal lens 

used as assistance of the acommodation-of-eye force. 

[0002] 

[Description of the Prior Art] The single focal lens, the bifocal lens, the progressive multifocal lens, etc. 
are used for reform of a presbyopia. Especially a progressive multifocal lens needs neither the substitute 
of spectacles, nor ** outside credit in the time of ****** and ****** also in these lenses. Moreover, a 
progressive multifocal lens does not have a boundary line like a bifocal lens in appearance. Therefore, the 
need over a progressive multifocal lens is increasing considerably. 

[0003] A progressive multifocal lens is a spectacle lens for assistance of the regulation force when the 
acommodation-of-eye force declines and ****** becomes difficult. Generally, in the progressive multifocal 
lens, it has the ****** reform field (henceforth a "distance point") in which it is located up at the time of 
wearing, the downward ****** reform field (henceforth a "reading point"), and the progressive field 
(henceforth "pars intermedia") where refractive power changes continuously among both fields. In 
addition, in this invention, the "upper part", a "lower part", level [ "level" ], a "vertical", etc. show the 
physical relationship in the lens at the time of wearing. Moreover, the difference of the frequency for ** 
and the frequency for ** is called degree of subscription. 

[0004] if a clear vision zone (the astigmatic difference is the range of 0.5 or less diopter) is widely secured 
in a distance point and a reading point and the meantime is generally connected with a progressive field 
(progressive band) in a progressive multifocal lens the side of the progressive band -- lens aberration 
comes to concentrate on a field consequently especially, the side of a progressive band a field - setting 
" the distortion of poor image formation (dotage of an image) and an image - generating - such a field -- 
a visual axis ■- shaking (it being made to move) - distortion of an image will be perceived by the wearing 
person as a shake of an image, and it will have bad unpleasant sensibility of a feeUng of wearing 
[0005] In order to solve the technical problem of such a visual-sense property, in the well-known 
progressive multifocal lens, the design and evaluation based on various viewpoints are made. It is used as 
the datum line for the nodal Une (the main meridian curve) of the cross section along the meridian of a 
lens side to which a center is applied caudad and which runs it perpendicularly from the upper part 
mostly, and a body side lens side expressing specifications, such as the degree of subscription of a lens, 
about the configuration of a lens side, and is used as the important datum line also in the design of a lens. 
[0006] Moreover, in consideration of a reading point approaching a nose side sUghtly from a center in the 
wearing state of a lens, the progressive multifocal lens (henceforth an "unsymmetrical successive 
promotion multifocal lens") which considered the reading point as unsymmetrical arrangement is 
proposed. Also in such an unsymmetrical successive promotion multifocal lens, the center line which 
consists of a nodal line of the cross section passing through the center for ** and the center for Kon and a 
body side lens side is used as the datum line. In this invention, these datum lines are named generically 
and it is called a "main meridian curve." 

[0007] In the above technical backgrounds, while being indicated by JP,62-10617,A, the progressive 
multifocal lens of ****** attracts attention. It is a progressive multifocal lens based on the design which 
thinks ****** as important fi-om the Nakama **/and there are little the shake and distortion of an image 
as compared with the successive promotion multifocal lens both for far and near, and an inside [ this ] 
****** successive promotion multifocal lens has a comparatively large visual field from a hand to middle 
distance, and is said to be the spectacle lens which is [ comparatively ] especially easy to use indoors. 
[0008] 

[Problem(s) to be Solved by the Invention] You have to stop by the way, having to wear a lens with the big 
degree of subscription as the degree of an ebb of the eye accommodation force becomes large. Generally, as 
the degree of subscription becomes large, the fault of the above progressive multifocal lenses becomes 



.more remarkable. That is, as the degree of subscription becomes large, the clear vision zone in a distance 
point and a reading point becomes narrower. Consequently, a visual axis is shaken in a distance point and 
a reading point, comfortable ****** cannot be carried out, but the whole face is shaken, and ****** must 
be carried out. moreover, the side of the progressive band which, the more, connects a distance point and 
a reading point the more the degree of subscription becomes large the lens aberration in a field 
increases consequently, the side of a progressive band if a visual axis is shaken in a field, while the 
shake and distortion of an image will increase, a feeling of wearing may get worse further, and wearing 
may become difficult 

[0009] Moreover, in the conventional progressive multifocal lens, since it has set up so that it may not be 
concerned with the degree of an ebb of the eye -accommodation force but may be visible to fitness from a 
distant place to the method of Kon, a progressive band is comparatively long. Therefore, when a ****** 
field will be located in the bottom of a frame and ****** a lens in the state where it ******(ed) on the 
spectacles frame, you have to lower a visual axis greatly. Consequently, it is not only hard to see, but the 
asthenopia by lowering a visual axis greatly will be caused. Therefore, in the conventional progressive 
multifocal lens, it was difficult to continue method work of Kon like desk work for to some extent long 
time, for example. 

[OOlO] By the way, in the inside ****** successive promotion multifocal lens of the former indicated by 
JP,62-10617,A, since the progressive band is comparatively long, a fault like the shake of the image 
looked at by the general progressive multifocal lens or distortion is canceled to some extent. However, 
since the visual axis had to be greatly lowered when ******(ing), since the progressive band is long as 
mentioned above, there was un-arranging [ of it being not only hard to see, but having caused 
asthenopia]. 

[0011] this invention is made in view of the above-mentioned technical problem, and aims at the ebb of 
the eye accommodation force offering the progressive multifocal lens to which a large person can also 
continue ****** comfortably for long time. 
[0012] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, it sets to this 
invention. The ****** reform field which has the field refractive power corresponding to a close-range 
view along with the main meridian curve which divides a lens refi'acting interface into a nose side field 
and an ear side field, The specific viewing- distance reform field which has the field refractive power 
corresponding to a specific distance which is substantially separated from a close range view. It has the 
progressive field which connects the field refractive power of both fields continuously between the 
aforementioned ****** reform field and the aforementioned specific viewing-distance reform field, the 
center of the aforementioned ****** reform field Along with the aforementioned main meridian curve, an 
interval is caudad separated from 2mm only 8mm from a **** eye point, and it sets in the upper part from 
the center section of the aforementioned specific viewing-distance reform field, the cross-section 
configuration on the front face of refraction It is the un circular configuration which the value of 
longitudinal direction ciirvature increases as it keeps away from an intersection with the aforementioned 
main meridian curve along with a cross- section curve. In the lower part of the aforementioned specific 
viewing-distance reform field the cross-section configuration on the front face of refraction After [ which 
keeps away from an intersection with the aforementioned main meridian curve along with a cross-section 
curve ] it is alike, and it follows and the value of longitudinal direction curvature increases, are an 
un-circular configuration used as about 1 law, and it sets in the upper part of the aforementioned 
progressive field. The field where the cross-section configuration on the fi-ont face of refiraction turns into 
a circular configuration mostly exists, and it sets in the lower part of the aforementioned ****** reform 
field fii'om the lower part of the aforementioned progressive field, the cross- section configuration on the 
front face of refraction The progressive multifocal lens characterized by being the un-circular 
configuration which increases after the value of longitudinal direction curvature decreases as it keeps 
away from an intersection with the aforementioned main meridian curve along with a cross- section curve 
is offered. 

[0013] According to the desirable mode of this invention, the position which the value of longitudinal 
direction curvature changes from reduction to an increase from the lower part of the aforementioned 
progressive field in the lower part of the aforementioned ****** reform field has separated only 4W/5 
from W/2 from the intersection with the aforementioned main meridian curve to the longitudinal 
direction, when the radius of the aforementioned progressive multifocal lens is set to W. Moreover, as for 
the percentage reduction and the rate of increase of longitudinal direction curvature, in the lower part 
from the upper part of the aforementioned ****** reform field, it is desirable to decrease toward the upper 
part to the lower part. 
[0014] 



[Embodiments of the Invention] Drawing 3 is drawing showing the refractive -power distribution on the 
main meridian curve of the progressive multifocal lens of the conventional far and near serious 
consideration. First, with reference to drawing 3 , the fault of the progressive multifocal lens of the 
conventional far and near serious consideration is explained. As shown in drawing 3 , in the progressive 
multifocal lens of the conventional far and near serious consideration, the distance in alignment with the 
main meridian curve from the eye point E for ** used as the wearing criteria as a spectacle lens to the 
lower part A of a distance point F is small. That is, by the design technique of the progressive multifocal 
lens the conventional far and near serious consideration, the refractive -power augend in the eye point E 
for ** on the basis of the lower part A of a distance point F is about 5% which is the degree of subscription. 
For this reason, the aberration to generate is comparatively small, a good visual-sense property is 
acquired, and it is possible to make large the clear vision zone of a distance point F to some extent. In 
addition, the eye point for ** is a shunt on the lens of a visual axis when the wearing person of spectacles 
is looking at the distant place with the natural posture, and it may be called the fitting point for **, 
[0015] Moreover, it applies to the upper part B of a reading point N from the eye point E for **, and the 
refractive power on the main meridian curve is made to increase by about 95% of the degree of 
subscription in the progressive multifocal lens of the conventional far and near serious coiisideration. For 
this reason, the clear vision zone of a reading point N becomes small far rather than the clear vision zone 
of a distance point F. Therefore, although the progressive multifocal lens which has the refractive -power 
distribution shown in drawing 3 can be equal to practical use as the lens of far and near serious 
consideration, or a lens of serious consideration among **, not only as a lens of inside a visual field 

is narrow, but the shake or distortion of an image cannot still bear practical use greatly. Furthermore, in 
the progressive multifocal lens of the conventional far and near serious consideration, since the distance 
from the eye point E for ** to a reading point N used as the wearing criteria as a spectacle lens is large, it 
will be necessary to lower a visual axis to shifting to ****** greatly, and asthenopia will be caused. 
[0016] Then, in the progressive multifocal lens of this invention, the clear vision zone of a distance point 
is made to some extent into a sacrifice, and the range (if it is a slight presbyopia range to a distant place) 
to a specific distance which is substantially separated from a close-range view according to the degree of a 
wearing person's presbyopia is corrected. That is, in this invention, the feeling of wearing at the time of 
the work for Kon was thought as most important, and the length of a progressive band which has httle 
winding defatigation of an eyeball is secured. Moreover, the latus reading point of a clear vision zone is 
secured, and the maximum astigmatic difference is decreased, and while also securing the clear vision 
zone in pars intermedia to some extent, the specific viewing- distance field is made large enough. In 
addition, in this invention, the specific viewing-distance reform field which has the field refractive power 
corresponding to a specific distance which is substantially separated from a close range view is called 
"specific ****", the distance of the center of specific ****, i.e., a specific center, and the center of a reading 
point, i.e., the center for Kon, is called "length of a progressive band", and the augend of the refractive 
power added between a specific center and the center for Kon is called "degree of subscription." 
[0017] By this invention, while setting up small the distance from the eye point for Kon to the center for 
Kon used as the wearing criteria as a spectacle lens with 2 to 8mm, the cross-section configuration on the 
front face of refraction is specified according to a predetermined character. For this reason, the aberration 
generated from the eye point for Kon, applying to a reading point is comparatively small, and a good 
visual-sense property is acquired. Moreover, while being able to shift to ****** from the Nakama **, 
without lowering a visual axis greatly, in a reading point, a latus clear vision zone is securable. 
furthermore, the side of the field of the upper part of a reading point to pars intermedia which results in 
the center mostly - the astigmatic concentration in a field is mitigated, the shake, distortion, etc. of an 
image are suppressed, and a latus clear vision zone can be realized in a reading point and pars 
intermedia 

[0018] furthermore, by applying to specific **** from the eye point for Kon, and specifying the 
cross-section configuration on the front face of refraction according to this invention, it applies to specific 
**** from the eye point for Kon, and a visual-sense property improves -- having the side of the main 
meridian curve -- the aberration concentration in a field is eased Consequently, the shake and distortion 
of an image can be mitigated and a latus clear vision zone can be secured. By the way, when distance from 
the eye point for Kon to the center for Kon is made shorter than 2mm, focusing on specification, it will 
apply from the eye point for Kon, and the refractive power on the main meridian curve will decline greatly. 
It applies to specific **** from the eye point for Kon, and the degree of change of refractive power becomes 
large and it becomes impossible consequently, to obtain good middle ****** with little the shake of an 
image and distortion. It becomes impossible furthermore, to secure a latus clear vision zone enough in 
specific ****. 

[0019] Moreover, if distance from the eye point for Kon to the center for Kon is made shorter than 2mm, 



the distance to specific **** will become long too much, and will consist of an eye point for Kon with some 
upward glance in a specific viewing- distance state. If distance from the eye point for Kon to the center for 
Kon is made longer than 8mm and a visual axis will not be lowered greatly, it becomes impossible on the 
other hand, to shift to a ****** field. While causing asthenopia, it will become impossible consequently, to 
secure the grade latus clear vision zone set to the reading point. 

[0020] In the design of the lens side of such a progressive multifocal lens, design evaluation is not carried 
out only within the limits of the circular configuration as a lens, but a design and evaluation of a field 
configuration are performed in this square supposing a square as shown in drawing 6 including the 
circular configuration of a lens side. It becomes possible making a practical lens side into the smoother 
outstanding configuration by optimizing a curved surface in a big field rather than including the circular 
configuration of a lens. In addition, in drawing 6 , OG is the geometric center of a lens and W is the radius 
of a lens. Moreover, curvilinear phi5 phi- 5 and sigmaO sigmaS The cross section and the longitudinal 
section used as the criteria on the design which met the z-axis and the yaxis, respectively are shown. 
[0021] Moreover, generally, since a progressive multifocal lens is processed according to a spectacles 
frame, the field of the distance point containing each field of a distance point, pars intermedia, and a 
reading point, especially a periphery and a reading point will change with configurations of a firame. 
Generally, a diameter is a circular lens beyond about 60m, the progressive multifocal lens before 
processing is supplied to a spectacles retail store, while it has been this circular configuration, and it is 
processed according to a desired spectacles firame configuration at a retail store. Therefore, it is based on 
the circular configuration before processing in the convention of the field configuration of the progressive 
multifocal lens by this invention. And in the design of the optimal side configiu-ation of a progressive 
multifocal lens, it is important to aim at [ rather than ] balance of aberration also in consideration of the 
field configuration in a latus field not only including the central field where operating frequency is high 
but including the effective field used. 

[0022] The example of this invention is explained based on an accompanying drawing. Before explaining a 
concrete example, the cross section and the longitudinal section in this invention are explained first. 
Drawing 4 is a perspective diagram explaining the cross- section curve about the refraction front face 
sigma of a lens. Moreover, drawing 5 is a perspective diagram explaining the longitudinal-section curve 
" about the refraction front face sigma of a lens. In drawing 4 and drawing 5 , the geometric center of a lens 
is set to OG, the center of curvature on the firont face sigma of refraction in the geometric center OG is set 
to OO, and the axis which passes along the geometric center OG and center of curvature 00 is made into 
the x axis. Moreover, the spherical surface which makes a radius the radius of curvature RO on the front 
face sigma of refi-action in the geometric center OG is made into the criteria spherical surface. Therefore, 
the criteria spherical surface is in contact with the refiraction front face sigma of a lens at the geometric 
center OG. Moreover, the z-axis is horizontally taken for the yaxis in the perpendicular direction by 
making the center 00 of the criteria spherical surface into a zero. 

[0023] this invention - it can set -- the cross section a curve - " - **** -- drawing 4 ■- being shown 
as a **** -- criteria - the spherical surface - a center O zero a passage -- xy a flat svirface 
intersecting perpendicularly ■- a flat surface *• pi j (j= 0, **1, **2 ...) crossing - having refiraction a 
front face ■ sigma - the thing of a cross cut • it is . If it puts in another way, the "cross- section curve" in 
this invention is a nodal line on flat-surface pij and the front face sigma of refiraction, and is expressed as 
cross-section nodal-Une in drawing phij (j= 0, **1, **2 ...). In addition, the cross section of the lens crossed 
by flat-surface pij which contains a cross-section curve in this invention is called "cross section." In 
addition, in drawing 4 , the intersection of flat- surface pij including the point Mj on a refiraction front face 
and the nodal line on xy flat surface and the front face sigma of refiraction is set to My, and the segment 
which connects Intersection My and center of curvature OO is setting the x axis and the angle to make to 
Vy. Moreover, cross-section nodal line phi 0 which has the same z-coordinate component as the point Mj 
on a refraction front face The upper point is set to Mz and the segment which connects Point Mz and 
center of curvature 00 is setting the x axis and the angle to make to Vz. 

[0024] this invention -- it can set -- "-- the longitudinal section -- a curve " - **** drawing 5 -- being 
shown " as ■- a **** *• criteria - the spherical surface -- a center O - zero " a passage -- yz -- a flat 
surface - intersecting perpendicularly • a flat surface - chi - j (j= 0, **1, **2 ...) - traveling - having -- 
refraction •- a front face -- sigma - the thing of a vertical section line -- it is . If it puts in another way, the 
"longitudinal -section curve" in this invention is a nodal line on flat-surface chij and the front face sigma of 
refraction, and is expressed as longitudinal-section nodal-Une in drawing sigmaj (j= 0, **1, **2 ...). In 
addition, the cross section of the lens through which it travels by flat- surface chij which contains a 
longitudinal-section curve in this invention is called "longitudinal section." In addition, in drawing 5 , the 
intersection of flat-surface chij including the point Mj on a refraction fi-ont face and the nodal line on xz 
flat surface and the front face sigma of refraction is set to Mz, and the segment which connects 



Intersection Mz and center of curvature OO makes Vz' the x axis and the angle to make. Moreover, 
cross-section nodal line sigma 0 which has the same y coordinate component as the point Mj on a 
refraction front face The upper point is set to Mz and the segment which connects Point My and center of 
curvature OO makes Vy* the x axis and the angle to make. 

[0025] Drawing 6 is drawing showing the position of longitudinal-section nodal line sigmaj projected on 
cross-section nodal line phij projected on yz flat surface of drawing 4 , and yz flat surface of drawing 5 , 
and is drawing showing the superficial position of cross-section nodal-line phij in the refraction front face 
of a lens, and longitudinal section nodal-line sigmaj. drawing 7 is drawing showing the curvature change 
on the front face of refraction of the progressive multifocal lens concerning the example of this invention, 
and is shown in drawing 6 each it is drawing showing change of the curvature of the longitudinal 
direction on the front face sigma of refraction in alignment with cross-section nodal line phi5 phi-S In 
this invention, the curvature (the cross- section cvirve was met) of the longitudinal direction on the front 
face of refraction is called "longitudinal direction curvature." In drawing 7 , the angle Vy of drawing 4 is 
taken along the vertical axis, and the angle Vz of drawing 4 is taken along the horizontal axis, 
respectively. 

[0026] That is, drawing 7 plots the change of longitudinal direction curvature in alignment with 11 typical 

cross-section curves which intersect main meridian curvilinear MM'. Furthermore, change of the 
longitudinal direction curvature in each position which changes 4 degrees at a time in the range whose 
angle Vz is 0 degree - +20 degrees on each cross-section curve which changes 4 degrees at a time in the 
range whose angle Vy is +20 degree--20 degree is shown in a detail as change to the longitudinal direction 
curvature in the intersection of each cross-section curve and main meridian curviUnear MM'. That is, in 
drawing 7 , although a vertical axis and a horizontal axis show angles Vy and Vz, respectively, when 
change of the longitudinal direction curvature in each position increases to the longitudinal direction 
curvature used as criteria in one of these and it decreases as a upward curve, they are shown as a 
downward curve. 

[0027] Next, each point which serves as criteria of a progressive multifocal lens, about the design 
technique of the progressive inultifocal lens in this invention is explained. Drawing 8 is drawing 
explaining the situation of the eye in the state where the progressive multifocal lens was worn, and shows 
the situation of the cross section in alignment with the main meridian curve, i.e., the perpendicular cross 
section of a lens. Like illustration, in order to rotate Eyeball O focusing on the cycloduction point CR, a 
visual axis p will pass the various points on Lens L. And when gazing at a body soon, while a face becomes 
downward, also as for a visual axis, only an angle alpha falls. If the progressive multifocal lens is worn at 
this time, the visual axis of both eyes will move the main meridian curve top of Lens L to a reading point 
from pars intermedia, carrying out congestion. What eyesight comes out of most by the part of a retina 
which feels a visual sense is macula-lutea section fovea centralis, when it is going to see a body, must turn 
an eye to a body so that a visual axis may suit this fovea centralis position, and must form a clear image 
in this fovea centralis position. When not adjusting, the body side conjugate position of this fovea 
centralis position is called the regulation far point, and the tracing T of this regulation far point when an 
eyeball rotates is called far point spherical surface. 

[0028] Drawing 8 shows a h3^eropia eye state, and since the hyperopia acommodation of eye far point is 
located after an eye, it can draw the far point spherical surface T centering on the winding point CR. 
Therefore, it becomes equivalent to macula-lutea section fovea centraUs being in the position of this far 
point spherical surface T. Then, the beam of light p which goes to progressive multifocal lens L through 
the winding point CR from this far point spherical surface T is considered, and the position which this 
beam of light p is refracted with Lens L, and is converged turns into a body position. At this time, if . the 
position of s image (sagittal image) of the direction which intersects perpendicularly with the position and 
the main meridian curve of m image (meridional image) of a direction in alignment with the main 
meridian curve has agreed, it will be in a good image formation state. However, generally, m image and s 
image will not be in agreement like illustration, and the astigmatic difference will be produced. If the 
grade of this astigmatic difference is remarkable, a body will flow and appear and will cause unpleasant 
visual senses of an image, such as distortion. 

[0029] The curve shown in drawing 8 shows change of the far point spherical surface T and a conjugate 
point, and is a line which connected the mean place of m image and s image. And this curve corresponds 
to the so-called degree curve of subscription of progressive multifocaMens L. In the case of drawing 8 , the 
number of refr activities of a distance point is [ the number of refractivities of a reading point] two diopter 
in zero diopter (D), and the degree Ad of subscription will call it two diopter. And the interval delta of m 
image and s image corresponds to the astigmatic difference as aberration in the wearing state of a lens. 
Thus, it becomes possible to perform the lens design of the progressive multifocal lens which can finally 
demonstrate the best performance in a busy condition by performing the performance evaluation of the 



lens in the state of actually wearing a progressive multifocal lens. 

[0030] By the way, the center of specific ****, i.e., a specific center, is a position on the main meridian 
curve which has the predetermined surface refraction average frequency in specific ****, and it is a point 
practically made into the metrics point of specific ****. Moreover, the center of a reading point, i.e., the 
center for Kon, is a position on the main meridian curve which has the predetermined surface refraction 
average frequency in a reading point, and it is a point practically made into the metrics point of a reading 
point. Moreover, the eye point for Kon is a position made into criteria, in case a lens is ******(ed) on a 
spectacles frame, and it becomes the reference point for Kon which agrees with the visual axis passage 
position for Kon in the state where the spectacles frame was worn. In the example of this invention, 
although the position of the eye point for Kon and the geometric center of a lens are made in agreement, it 
is not necessary to not necessarily make it in agreement. 

[0031] Drawing 1 is drawing showing the outline of the field partition of the progressive multifocal lens 
concerning the example of this invention. As shown in drawing 1 , the progressive multifocal lens of this 
example is equipped with the pars intermedia P from which refractive power changes continuously 
between specific **** F located up at the time of wearing, the downward reading point N, and both fields. 
It is used as the datum line for the nodal line of the cross section which met the meridian of a lens side to 
which a center is applied caudad, and which runs it perpendicularly from the upper part mostly in the 
state of wearing, and a body side lens side, i.e., main meridian curvilinear MM', expressing specifications, 
such as the degree of subscription of a lens, about the configuration of a lens side. Thus, in the progressive 
multifocal lens by which the symmetrical design was carried out, the specific center A, the eye point E for 
Kon, and the center B for Kon are on main meridian curvilinear MM*. 

[0032] Thus, the progressive multifocal lens of drawing 1 is equipped with the pars intermedia P which 
connects the field refractive power of both fields continuously between the reading point N which has the 
field refractive power corresponding to a close range view, and the reading point N and specific **** F 
which have the field refractive power corresponding to a specific distance which is substantially 
separated from a close-range view along with main meridian curvilinear MM*. [ specific **** F, and ] And 
between a reading point N, the specific center A, and the centers B for Kon can be considered [ center / 
specific / A / the upper part ] to be pars intermedia P for a lower part from specific ****F and the center B 
for Kon. Although refractive power is changing continuously and cannot classify each field clearly on the 
refracting interface of a progressive multifocal lens, generally a field partition hke [ when considering the 
structure of a lens ] drawing 1 as an effective means is adopted, 

[0033] Drawing 2 is drawing showing the refractive power distribution on the main meridian curve of the 
progressive multifocal lens of this example. In drawing 2 , the vertical axis shows the main meridian 
curve of a progressive multifocal lens, and the horizontal axis shows the number of refractivities on the 
main meridian curve (unit D • diopter), respectively. As shown in drawing 2 , the average frequency of the 
surface refractive power on the main meridian curve is constituted so that it may connect from the 
specific center A continuously and smoothly to the center B for Kon via the eye point E for Kon. 
[0034] In the progressive multifocal lens of this example, the distance in alignment with the main 
meridian curve from the eye point E for Kon to the center B for Kon is 5mm. Moreover, the distance in 
alignment with the main meridian curve from the eye point E for Kon to the specific center A is 14mm. 
Therefore, the length, the distance, i.e., the progressive band, in alignment with the main meridian curve 
from the specific center A to the center B for Kon, is 19mm. Moreover, when drawing 2 is referred to, in 
the progressive multifocal lens of this example, the number of average refractivities of specific **** F 
(base curve) is 3.5diopter, and the degree Ad of subscription is l.Sdiopter. Therefore, like illustration, the 
number of refractivities in the specific center A is 3.5diopter, and the number of refractivities in the center 
B for Kon is S.Odiopter, 

[0035] Moreover, as shown in drawing 7 , in the progressive multifocal lens of this example, it is the 
un-circular configuration which the value of longitudinal direction curvature increases from the center 
section of specific **** F as the cross-section configuration on the front face of refraction keeps away from 
an intersection with main meridian curviUnear MM' along with a cross-section curve in the upper part 
(range whose Vy is 12 degrees * 20 degrees), moreover, after [ when the cross-section configuration on the 
front face of refraction keeps away from an intersection with main meridian cvirvilinear MM' in the lower 
part (Vy is 8 degrees) of specific **** F ] it is alike, and it follows and the value of longitudinal direction 
curvature increases, it is an un-circular configuration used as about 1 law 

[0036] On the other hand, in the upper part (Vy is 4 degrees) of pars intermedia P, the field where the 
cross-section configuration on the front face of refraction turns into a circular configuration (a 
cross-section curve is met and the value of longitudinal direction curvature is simidtaneously regularity) 
mostly exists. Moreover, it is the un-circular configuration which increases after the value of longitudinal 
direction curvature decreases as the cross-section configuration on the front face of refraction keeps away 



from an intersection with main meridian curvilinear MM' along with a cross- section curve in the lower 

part (Vy is 0 degree) of pars intermedia P. 

[0037] And it is the un circular configuration which increases from the upper part of a reading point N 
after the value of longitudinal direction curvature decreases as the cross-section configtiration on the 
front face of refraction keeps away from an intersection with main meridian curvilinear MM* along with a 
cross-section curve in the lower part (range whose Vy is -4 degree* -20 degree), and the percentage 
reduction and rate of increase are decreasing toward the lower part from the upper part. In addition, 
when setting the radius of a progressive multifocal lens to W, as for the position which the value of 
longitudinal direction curvature changes from reduction to an increase from the lower part of pars 
intermedia P in the lower part (range whose Vy is 0 degree - -20 degrees) of a reading point N, it is 
effective to have separated only W/2-4W / 5 from the main meridian curve along with a cross-section curve 
practical. 

[0038] the side [ in / the upper part from the center section of specific **** F / change / of longitudinal 
direction curvature / in alignment with the above cross-section curves ] / -■ the curvature in a field is 
increasing about 18% on an average to the curvature of the criteria in the intersection of the cross section 
and the main meridian curve moreover - although the value of the longitudinal direction curvatiu-e in the 
lower part of specific **** F serves as about 1 law after increasing -- the side the curvature in a field is 
increasing about 15% on an average to the curvature of the criteria in the intersection of the cross section 
and the main meridian curve Fxirthermore, although the value of the longitudinal direction curvature in 
the lower part of pars intermedia P increases after decreasing, the minimal value is decreasing about 17% 
to the curvature of the criteria in the intersection of the cross section and the main meridian curve. 
Moreover, although it increases after the value of the longitudinal direction curvature in the lower part 
decreases from the upper part of a reading point N, the minimal value is decreasing about 28% on an 
average to the curvature of the criteria in the intersection of the cross section and the main meridian 
curve . 

[0039] Drawing 9 is drawing showing change which met the longitudinal -section nodal line about the 
refractive power of the longitudinal direction corresponding to the curvature of the longitudinal direction 
of the progressive multifocal lens of this example. That is, drawing 9 is drawing which plotted the 
refractive power of the longitudinal direction on the front face sigma of refraction in alignment with 
longitudinal section nodal line sigmaj of drawing 5 , and shows a lengthwise change of the longitudinal 
direction curvature on the front face sigma of refraction. These curves are also the degree ciu-ves of 
subscription in alignment with various longitudinal -section nodal Unes (sigmaj). Here, curvature rho is 
expressed with the following formula (a), when it has a relation with close radius of curvature and 
refractive power, radius of curvature is set to R and the refractive index of a lens is set to n. 
rho=l/R (a) 

Moreover, refractive power D is expressed with the following formula (b). 
D=(n-1)/R=(n-1) rho (b) 

And when making radius of cvirvature R into a metric unit, refractive power D is expressed per diopter. 
[0040] It sets to drawing 9 and is the longitudinal-section nodal line sigma 0. It is a curve eO about change 
of the refractive power of the longitudinal direction which was equivalent to main meridian curvihnear 
MM* (Vz'=0 degree), and met this main meridian curvilinear MM*. It is shown. And the 
longitudinal -section nodal line sigma 1, sigma 2, sigma 3, and sigma 4 And sigma 5 It is change of the 
refractive power of the longitudinal direction which corresponded to Vz'=4 degree, 8 degrees, 12 degrees, 
16 degrees, and 20 degrees, respectively, and met each longitudinal-section nodal line A curve el, e2, e3, 
and e4 And e5 It is shown. The thing almost corresponding to [ here / as a progressive multifocal lens ] the 
maximum effective diameter (radius) W in Vz'=20 degree then sigma 1, sigma 2, sigma 3, and sigma 4 
And sigma 5 A position will be equivalent to the position of WAV AV / 4W [ 5 and ]/5, and W, respectively. 
[Sand 2W] [Sand 3W] 

[0041] As shown in drawing 9 , in the upper part of the upper part of specific **** F to the pars intermedia 
P, the refractive power (e5) in the side edge section (sigma 5) of a lens is larger than the refractive power 
on the main meridian curve (eO). And it sets in the upper part of pars intermedia P from the upper part of 
specific **** F, and is each curve el, e2, and e3. And e4 Curve eO e5 It turns out that refractive power is 
large as it exists in between and separates from the main meridian curve to a longitudinal direction. 
Moreover, in the point with the upper part of pars intermedia P, such refractive power is mutual almost 
equal. On the other hand, in the lower part of pars intermedia P, the refractive power on the main 
meridian curve (eO) is the largest, and, next, the refractive power (el) of the position separated from the 
main meridian curve only W/5 in the longitudinal direction is large. The refractive power (e2, e3, and e4) 
of a position which separated only 2W / 3W [ 5 and ]/5, and 4W/5 from the main meridian curve lq the 
longitudinal direction is smaller than the refractive power (e5) in the side edge section (sigma 5) of a lens. 



[0042] In a reading point N, the refractive power on the main meridian curve (eO) is the largest, and after 
increasing with the predetermined degree of subscription, it begins to decrease in the upper part of a 
reading point N. the side of a reading point N -- a field -* setting - the longitudinal direction from the 
main meridian curve - 3 - although it increases once the refi-active power (e3 and e4) of a position which 
left only W/5, and 4W/5 decreases toward the lower part from the upper part of a reading point N, it is 
smaller than other refractive power Thereby, although the refractive power (e5) in the side edge section 
(sigma 5) of a lens is changed somewhat, tiie whole reading point N is covered and it has become the 
almost same refractive power. Moreover, as shown in drawing 9 , the field refractive power C of the 
longitudinal direction in the field distant fi-om the main meridian curve to the longitudinal direction is 
contained [ in the reading point N ] fi-om the center section of pars intermedia P within the limits of K 
(=3.5 diopter) ■ Ad+K (=5 diopter) to the surface refractive power K (3.5diopter) and the degree Ad 
(l.5diopter) of subscription in the specific center A. 

[0043] Drawing 10 is drawing showing the distribution of average refractive power in alignment with the 
main meridian curve of the progressive multifocal lens of this example. As mentioned above, the number 
of average refiractivities of specific **** F (base curve) is 3.5diopter, and the degree Ad of subscription of 
the progressive multifocal lens of this example is 1.5diopter, Therefore, as shown in drawing 10 , at the 
specific center A, the number of average refractivities is about 3.5 diopter, and the number of average 
refi*activities is 5.0diopter at the center B for Kon. 

[0044] Drawing 11 is astigmatic difference curvihnear views, such as a progressive mvdti-focal lens of this 
example, and shows the result which performed the performance evaluation in the wearing state of a lens 
according to the design technique shown in drawing 8 . drawing 11 - setting - etc. - the astigmatic 
difference curve is sho>vn by the value for every 0.5diopter When drawing 11 is referred to, with the 
progressive multi-focal lens of this example, the maximum of the astigmatic difference is a l.OD (diopter) 
grade, and it turns out that the good Nakama ** and good ****** with little a shake and distortion of an 
image are possible, moreover, the cross:section configuration according to the loose frequency inclination 
and loose this invention from the specific center A to the eye point E for Kon - the pars intermedia P from 
the lower part of specific **** F -- applying ■■ the side • both the densities and inclination showing the 
astigmatic difference, such as a field, of a line are decreasing 

[0045] In this example, in order to make the Nakama ** and ****** easy to carry out, the distance in 
alignment with the main meridian curve firom the eye point E for Kon used as the wearing criteria as a 
spectacle lens to the center B for Kon is small set up with 5mm. For this reason, when seeing the 
transverse plane of a face, the number of power of lenses becomes what suited ****** a little from the 
Nakama ** and the Nakama **, and it is a little easy to carry out ****** from the Nakama ** and the 
Nakama **. Moreover, by specifying the cross-section configuration on the front face of refraction 
according to this invention, while setting up small the distance from the eye point E for Kon to the center 
B for Kon with 5mm, as shown in drawing 11 , the aberration generated firom the eye point E for Kon, 
applying to a reading point N is comparatively small, a good visual- sense property is acquired, and the 
clear vision zone of a reading point N can be made large to some extent. 

[0046] moreover - this example the side of the field of the upper part of a reading point to the pars 
intermedia P which results in the center mostly - the astigmatic concentration in a field was mitigated, 
the shake, distortion, etc. of an image were suppressed, and as shown in drawing 11 , the latus clear 
vision zone is realized in a reading point N and pars intermedia P Furthermore, in this example, it can 
shift to a ****** field fi-om middle ******, without lowering a visual axis greatly by specifying the 
cross-section configuration on the firont face of refraction according to this invention, while setting up 
small the distance fi"om the eye point E for Kon to the center B for Kon with 5mm. In addition, the 
maximum width WN of a clear vision zone [ in / a reading point N / as shown in drawing 11 ] It is about 
40mm and a latus clear vision zone can be enough secured compared with the conventional progressive 
multifocal lens in a reading point N. 

[0047] moreover, in this example, by applying to specific **** F from the eye point E for Kon, and 
specifying the cross section configuration on the front face of refraction according to this invention, it 
applies to specific **** F firom the eye point E for Kon, and a visual-sense property improves -* having - 
the side of the main meridian curve - the aberration concentration in a field is eased Consequently, the 
shake and distortion of an image can be mitigated and a latus clear vision zone can be secured. In 
addition, the maximum width WF of a clear vision zone [ in / specific **** F / as shown in drawing 11 ] It 
is about 60mm and a latus clear vision zone can be enough secured compared with the conventional 
progressive multifocal lens in specific **** F. 

[0048] In addition, in this example, although the distance fi-om the eye point E for Kon to the center B for 
Kon is set up with 5mm, even if it sets this distance as 2mm - 8mm, the same effect can be acquired by 
specifying the cross- section configuration on the front face of refiraction according to this invention. 



However, when distance from the eye point E for Kon to the center B for Kon is made shorter than 2mm, 
focusing on [ A ] specification, it will apply from the eye point E for Kon, and the refractive power on the 
main meridian curve will decline about 95% of the degree Ad of subscription. It applies to specific **** F 
from the eye point E for Kon, and the degree of change of refractive power becomes large and it becomes 
impossible consequently, to obtain good middle ****** with little the shake of an image and distortion. It 
becomes impossible fvirthermore, to secure a latus clear vision zone enough in specific **** F. 
[0049] Moreover, if distance from the eye point E for Kon to the center B for Kon is made shorter than 
2mm, the distance to specific ****F will become long too much, and will consist of an eye point E for Kon 
with some upward glance in specific distance ******. If distance from the eye point E for Kon to the center 
B for Kon is made longer than 8mm and a visual axis will not be lowered greatly, it becomes impossible on 
the other hand, to shift to a ****** field. While causing asthenopia, it will become impossible consequently, 
to secure the grade latus clear vision zone set to the reading point N. 

[0050] Thus, it becomes possible by specifying the cross-section configuration on the front face of 
refraction according to this invention to realize the progressive multifocal lens of ******, while keeping 
good the aberration balance covering the whole lens side and having the outstanding visual- sense 
property. In addition, in this example, although this invention is applied to the symmetrical progressive 
multifocal lens on the basis of the main meridian curve, this invention is applicable also to the 
unsymmetrical successive promotion multifocal lens which made the reading point bias to a nose side. 
[0051] 

[Effect] As explained above, according to this invention, the ebb of the eye -accommodation force can 
realize the progressive multifocal lens to which a large person can also continue ****** comfortably for 
long time. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l1 It is drawing showing the outline of the field partition of the progressive multifocal lens 

concerning the example of this invention. 

[Drawing 2l It is drawing showing roughly the refi^active -power distribution on the main meridian curve 
of the progressive multifocal lens of this example. 

[Drawing 31 It is drawing showing roughly the refi'active power distribution on the main meridian curve 

of the progressive multifocal lens of the conventional far and near serious consideration. 

[Drawing 41 It is a perspective diagram explaining the cross- section curve about the refi'action front face 

sigma of a lens. 

[Drawing 51 It is a perspective diagram explainrag the longitudinal- section curve about the refraction 
front face sigma of a lens. 

[Drawing 6l It is drawing explaining the cross section and the longitudinal section used as the criteria for 
designing the progressive multifocal lens of this invention. 

[Drawing 7l it is drawing showing the curvature change on the front face of refraction of the progressive 
multifocal lens concerning the example of this invention, and is shown in drawing 6 ■■ each it is drawing 
showing change of the curvature of the longitudinal direction on the front face sigma of refraction in 
alignment with cross-section nodaMine phi5 -phi-5 

[Drawing 8l It is drawing explaining the situation of the eye in the state where the progressive multifocal 
lens was worn, and the situation of the cross section in alignment with the main meridian curve, i.e., the 
perpendicular cross section of a lens, is shown. 

[Drawing 9l It is drawing showing change which met the longitudinal-section nodal line about the 
refiractive power of the longitudinal direction corresponding to the curvature of the longitudinal direction 
of the progressive multifocal lens of this example. 

[Drawing IQl It is drawing showing the distribution of average refractive power in alignment with the 
main meridian curve of the progressive multifocal lens of this example. 

{Drawing ll1 They are astigmatic difference curvilinear views, such as a progressive multifocal lens of 

this example. 

[Description of Notations] 

F Specific **** 

N Reading point 

P Pars intermedia 

A A specific center 

B The center for Kon 

E The eye point for Kon 

MM' main meridian curve 

Ad The degree of subscription 

T Far point spherical surface 

O Eyeball 

CR Cycloduction point 
LLens 

OG Geometric center 
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[0 0 2 1] ^m^M^.^.i^i^^mmy 

u-M.I,c^t>-^XMi:^tihtz>sb. jfifflSB, ^FbISP^oJ; 
2)„ jpXHfrtT^^it^ll.'^i^vxtt-^dB^iAse om® 

ii#^.,'^l/>'X(©ffiff?^(Dja.^(CjQl/^T(4. JPlMtOR 

mjfm^mmtLx\'^^, ^lt. ^ift#».,^u>xo 

30 i:;4SffFST-$)So 

[00 2 21 *5§?g«^3llSWS:, ^f+ia®J-S<Sl>T|ji 

*JJt5lll»®*iiO«a^f«lrffi(cov^TlftB^-t-?.o 0 4(4, 

ii0t?fe5o 1115(4, UVX(OStff*®a(Col^ 

TwsjKfrffifl^iSrtJiB^-rsMiiia-efcSo iii4*jj:t>*iii 

5-C'(4, ^^^X(0^fpl4^'iL>^OGi: ^{5r4^'il^OG(c 
*i(j-5®Sf*BaC0ft*^i,ii,^O0 t mM-t-'il^OG 
i:ft*1''il'O0i:Srii'5ttillSrxtti: LTt^S, 

40 mi^'p-L-oGicioif^m^mm a (D&m^mR o ^^^^i 

■ ®(4^fpI1''L>OG(c:*Ji^TU'VX«iajfTSffia irg^LT: 

[0 0 2 3] *^B^(c4bMt5 rit8»rffiffiilgj i(4, 114 
iCTp-ti. 0 (-> ±3zEwSi»^®w*'il>0 0 ^SriS ») X y 5p 
Blcit55-t-5¥B>r j ( j = 0, ± 1, ±2 • • • ) (C 

a-rtl.(4. *l|0^(C*D(:t^ riH^Bft^J (45pB;t j t 
so ai>f«Bo i:W3?^X-fcf?, im^«»®3:5iS4> j (j = 
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0, ±1, ±2 • • •) t UT^^ixTV^So fSi^. * 

ft^4»^L^O 0 t ^'^^m^^^ X ttir ^^-r^S$r V y tL 

*-r5«»Tffi3^^^>0 ±<^.^*M z i: z t ft* 

^•^L^O0i:^^-Si^^;d5xtti:/j^'rftSS:Vz i: LTi^ 

[0 0 2 4] mmm&mi tit. ms 

fc^-t- J: 5 {c, ±5$(OS?j!^ScDtf 'C^O 0 Srii 9 y 2 ¥ 
®t-iS3?-r5¥B xj (j=0, ±l,±2■■•)^- 
J:oT^®r$i^5®5f*Ba(OS^®fi»wr iT$)6„ m 

aSf«iSai:(D5!fit6T?fe9, ll^«¥WfB3S5ill|E j (j = 
0. ± 1 , ± 2 • • • ) i: L-C^^ixTi/>?>„ i'i*^, 

^m\ct6^^xmwiwamm^^tt^^x j {-j;oT^»f$ 

l/>T, atff*®±<O^Mj ^Sr-&tf¥Sx j i:, X z ¥S 
L.Ti/>-5„ jltff«B±W>^^M j tmCym.^M0.^j^ 

[00 2 51 men. lll4(Oy z¥B{-S]^LfcflS»rB 

j W{4B*^-#'l2IT'fcoT, ^:^XcDjafT*B{-*3(t5 
«l»r®3?^«> j tJJ:i^ifKKifB3?i^2 j (DW^m^Um^^r: 

rSlfi'^j ii/^^io lll7(c:*Ji/>T, 8$ttlc:(l|2|4(30:SSV 
ySr. ^*4(c(i|ll4ro:^Sv z 5r^ixmi:oTV^5„ 
[0 0 2 6] -r^<ft?*>, dlTIi, ^l-^m&mMM' t 

^SVy;iS+2 0° - — 2 0° (0^mX'4° To^jfT 
■5#1SBfrBS^±T% :SSVz;45 0° ~+2 0° (^Jffiffl 

^4° -fo|g{k-r5«-{agic*5»ts«l;^i^ia*rol^^k 
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[0 0 2 7] *^M»Cti»^6^ji#«..^^>-X(D 

^^ftiiS{c«iofc»fffi-t-/.ci3*) u-vXcoI&KWtBi^SI^ 
^?j^LTt^5o la^OiotC, Si«OI4li*lH]J5g,^CR 

# {C T fS] # (C 5 t |5)B# (cmilft ^1 « a fc' It T/!i5 

<^!a^rt$aii L /IS b V X L « ^^^iis ftjsi 5r 4" r^i 

20 [0 0 2 8] |iI8«]a|iaB^ft«IS:*Lfc^>WT-fc«9, 

ffiBBfOpftnia .■^ttaim 5 75- b iHlig,^ C R ^ tf'il^ 

(om^^i^ T rolig fc||]iEg154' 'L^^^s *> 5 r i: i: t^fflfi i: 

it#«S,^i;^:/XL-^rS]/i-95t^p^#x, ro^i^p^s 
VX L T'Htff $ tlTl|X«-r SfiCB/iSi^ft^iia t /i6o 

[0 0 2 9] HI 8 (CTjt-Tffli^lijS-^^BT t*!S:/.f,^c7) 
T'fo5„ ^LT. r(Ofti^/45. ^3i#;l,^P'>'XLWl> 

;5S 2 x-f^TT*^ ;»PASAd;SS2 7^W^:t:^^- 

vX(7DSIffi#tffiJc*3(t6ilKlli LX(D0MmmcMlt^ 
So rcoJ:5(c. ||^lc^it#».,^u>'X^igffl-rs^ 
^t?OU>'Xc»ttHBW«SrfT9 3ti;::J:oT, mi^tfj\z 

jS#IS.'^> u vX© u vX^tf 5rtT ^ i: pitgfc/^^.. 
[0 0 3 0] t ^ ^X\ li^mU^<D'p.L^-r^J:t>h^-&'P 

^^¥m&m±<o&:mxh'o . mm±tm'^ns!^nwi^ 

so jfifflg|5T'(^m^(0«B®t»f¥*&«^$r^ 
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[00 3 1] mi a. ^^mnnmm^t^fi-'^w^m^m. 

* 5 i'^'^i^tifS o fcW 5 i i|^<*«iJ w VX® t (D^m-t^J: 

ii^^tf$ixyc^it#».,^cuvx-ett, #^f'L>A, ififfl 

T-TTK-CVhE, jfiffl^'L^BJi, ^^''FiSlftillMM' ± 
[0 0 3 2 ], C(^J; ^{c. HI 1 (^^it#^..^l/>X(i. 

AJ;?) t>±:^S:!|^SmSi5F> fiffl^'-C^B J; !9 tT**5£ 
r t AST*# So miS^^I.,^ ^>'X»®tlTffi±T-«a 

[003 3] HI 2 tt, *llife«9JW^il#ji^ UVXW^ 

[0 0 3 4] *llliS0iJ(D|^it^JIR,^^i^XT-«:, iSfflT 

-< jK-Y h E t> iSffl 4^ 'L< B * T* W ii^^i^ ft { c i^i o 

^S^'L>A*T'«±^^^«gfti|g(C?aofcMi 1 4 mm 

mm-C'feS. $fc. m 2 Sr#M-rS i . *llifi{5ijromii 
^IS-^iU-VX-Cll. !|#^|lgi5Fc05pt9®t(T*^ (-<-J^ 
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iJ—:/) t^Z. Sx-r:^:/;?— JiPASAd^iSl. 5 
tf'L>A(c4olt5aiJfgfc»i3. ^7''<:^-f^-X'h'0. 

[0 0 3 5] Sfc, I117»c:7j^1-J:5(-; *lliS«»Jto^il 
#IS,^L'>'X-C'H:, ii#^tigPF(D'^'*gB/!i^e>Jia5 (Vy 
^5 12° -2 0° (0«iffl) (c4oV^Tffl#f^S<0«IWfS?i^ 

mm^Xh^o <l#S^Ila5F(DTgB (Vy;?iS8 

M' t(D^.'^A^h^^t)^^lfCLtcii'^-^Xi^^f^&m(Om 

A-mmLtzmiam--^t^j:?>^pimwmtfj:^xi>^ 

So 

[0 0 3 61 — tfR9SPPC)±Si5 (Vy;iS4° ) tC*J 
?ti-6„ tt^FB^aSPtOTSP (Vy^J^O- ) {C*5l>T 

[0 0 3 7] ^LX, iefflgCN(D±gtSd^t,TSP (Vy/JS 
-4° 2 0° ©®H) fc*5l<^-caWS3D<^«»rffiB 

POTgi5;«i^fei£fflg|5NroTSi5 (Vy^SO" - — 2 0° (D 

m6^iict-±^^^m&mA^hm.m^&miciQ^xwy2'^ 

4 W/ 5 fc'ftBituT 1/ ^ 5 r t ;4S^^Xfc So 
[0 0 3 8] ±xEw J; ^ ^<?il«'rSft^{cfe\ofc1t:^(6]ft 
^ro^^ktcoi^T, !|#SmgPF®4'*lSA^f5±lfB»-*iJt 

^.^ictoiir ^mm(o^micmi-xw-^xm 1 8%itJiPL 

Tl>So Sfc. #^mgPF(OTa5{c4b'ltSlll*l^ft*» 

iicoft^{C>?J-LX¥*9T-i^ 1 5%iiiPL-Tl^S, $ 
(C, ^TBlgBPWTSBlcJol^ SlS*-|6]ft*<^fitt^'> Ufc 

ft*roffi(ijg'> L/t^iCiiJp-rS^i^ ^rWll/jNffitt^O 

LX¥*SX-*5]2 8%^/>UXI.>So 
[00 3 9] 111 9 (1. *lll£0*JW^3i#«.,^ U>'X<0«| 

so :;J^|fiJ(7)ft^^c*i•^t:1-S1ll:^|6I«a^/T;'3(co^^x«^»f®3^ 
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l±. t^<r>^ (a) T-«^ixS„ 
p=l/R (a) 

®&f;'3D(l, ^(D^ (b) T'«$ix5, 
D= (n-1) /R= (n-1) p (b) 
^L-C. Si^^^'SRSrp'-h/u^fifct^S^^lc, 

[0 0 4 01 iii9ic*5i>-c. mmm^miio a^i-^t^ 

ft«8MM' (Vz' =0° ) (C^IB^L., ^(O^^^m^ 

*Jj;t>*25 ttV z ' =4° . 8° . 12°. 16° 

iSjcOBSrj'jro^'ftSrftl^el , e2 , e3 , e4 joiO! 

e5 -e*LTl>-5„ rrt:\ Vz' =2 0° t'^^m^M 

<Dti-tHt. 21 . 22 23 , 24 *Jj;tP25 (Dfilg 
[0 04 1] mSiCTT^i-jioiC^ m-^^^F<D±^A^^ 

'pm^p(o±mcis\,^x. ^i-^m&m±<Dmmti (e 

0 ) i •? t U-vXwfilJ^ge (25 ) fCloJtSSlff;^ (e 

5 ) <o:}jf)^±^\,\ ^Lx. '^■&m^F<D±m-h^m 

nP(0±mci5\,^X. =§-fti|gel , e2 , e3 ioXU^e 

*^g|5P<OTSli5{c:*ji,^T«. ^^^ilSfti»±roa*T 
;b (eo ) ;55*t:*:i^<> aEiF^^ftm^e>^*[6](cw 
/5tnmh,tcitLm<Dmm:h (ei ) ^S(«k{c;k:#v>„ i 
^^$lfl^;!i^p>1i:;(^ip](c:2W/5. 3 w/'5*3j;{>'4W 
/5fc'»:tflttu;fc^aewH*r;^j (e2 , e3 ioXXJ^eA ) 
(i, L-VXwfliJ^gp (25 ) fC4bMtSJffiff;'j (e5 ) J: 

[0 04 2] ififflgCNICJJl^TIi, ^^•''F;^fti^±cD® 
*f;^ (eO ) iiimii±t<. gff^wAPAaf«rtoTlt:*c 

5*=J;t>*4W/'5fc*(tfiixfc&S<^StfT;'3 (e3 *ij;0« 
e4 ) ii&mUl^<0±m^^TWcfiii)^^X-RWPL 

-5, rtl.tcj;'?. uvXoftiJ^lFP (25 ) fc:*DttS®Sf 
(e5 ) r^^<!^^W)LXi^^^A'^. iiP^^N <D±mcE. 



12 

oT»il?lRl-offlSf:^i:/ioTt^S. *fc, [ggtcjj^l- 

CH, it#3t't''C»A-ecO«ffiS^:^K (3. ST'^'it:/;? 
-) *s<tt/JPAaAd (1. Sx'f:*-^'^-) l::>fl-U 

K (=3. 5xw-:t7'^-) ~Ad+K {=5x-<' 

[00431 0 1 0 *iliiMo#iit#*^.,^ ui^xro 

10 ixELfci^fC, *|liS0iJ(Dmit#f.,^.UVX|l, 

ttSiaSiSFtD^^aSfS^ ('<-;;^;ft-^) /!)S3. 5x 

•5c L-fc^SoT, Ell 0(c^ni-J;^(-> ^-^^'L^Akcid 

[0 0 44] m 1 1(1. ^^3l:te0ilcomit^:S„fi, uvxro 
^->'X(oi^ffi^fe^i{c*5l-}■s^4Hgif^E5r^Tofc^:^^^: 

20 :t%LTV^5o 01 lf-*5l/''T, tU^/^PBSft^fellO. 5 

T''<:4-7'<5'-r:twffi-c^f:$nTt^5, 01 i^#flg-f- 

i<m.i>^l. CD (xf^^i?-) gST-foi?. «<^SiX 
30 10 0 4 51 *|IJSMT-(i, ■f'PBmfc'iO'ififflti* LB 

r jK-c V 1- E ^ififfl 4''L> B $ -eroi^-^itSSi^tc 

40 T'l'^'f'^' hETJ^tjififflgBNiC^-lt-C^^-r-SilKMiiSJt 

10 0 4 61 ifc, *lll60ijT-(l, j5fflla5<0±lS5*»^f 

FbI as P w 15 4" * (- M 5 IBJ^<^)ffii];^tSlSlcfc- J-t S 

0 1 1 icinirX 0 lciafflgi5NioJ;0't'FB1^fi5P^c*^^^TJ£: 
7'-<5}f^' h E;!i^5>5£ffl't''il>BS T'(^Eil^ 5 mmt/h 
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[0 04 7J *^ifeCajT'(i. ififflT-Td^-Y V hE 

m^^m^i-^ ^tTb^X'^ 5„ /ijb\ nil ic^-Ti ^ 

[004 8] /i*5, *|li6«SJ-T?«, i£fflT>f jK-O- h E 
b ififfl B * T'OS§Bt^ 5 mm i L T I ^ S 

:$^^micLt:iii^^xmtJrm^(Dm.mmm^m'^-r^z 

tiCX*), r(©^il5:2mm~8mm(C^SL-C'blRl« 
E75^p5jaffl4''iL>BiT-WSgg|^2mmJ:'9 t>^<-t-6 

m&B.±x(DmtRt)maAS.A d 9 s %fcit^T-r 

Srirtd/iS. -twig*, ififflT-f jK>f i'hE*^f)#S 

#'j:</jr5o $?>{c:, mmw.mF\zt3\'^x+^is\,^mm 
[0 0 4 91 ^mr^^^^^hEA^h^m^'L'B 

KE/5^tj#^«g|5F*T?ro^Bi;DSfi</jJ9-rfT, 

[0 0 5 01 rwj;p{ci. JltfT«SW«|»fSff^«^*§g 

:fe:&*f$5;/jrmii#«^i'>'X»c;ifi:?gMSrigffl LTV^S 
[0 0 5 1 1 



(8) 

[^mi a±^i^ufcri:<. ^^Mjcijxtf, soli 

[lilffiOfSj^/ilftB^l 

[0 1 1 *^?q<^llifi0iJtcA>A^S^it#*^.,'*i^>'X(Z>® 

[I1I21 :^mmm<r>mm^m^\^'.y:<(r>^={-^Wt^m±. 

10 [I1I31 tS*(OjSi£fi|a(0^ii##,.£CU>X(73i^^ig 

[041 ^'VXwa^T«®a{co^,^t:o«l»rS*^ISrlft 
[0 5 1 ^:/X(DlBifr«ffia{col^T(Z)«iE»r®fta?rla 
[lael *l8WwmiS#«AwvXS:»H-t-?.fc«)WS 

[El 7 1 if-%m(DmMmk:Lf}^-h^i>w>m^m^. i/vx^s 

[1218 1 mil#»..^^>'X^gffl Lfc#c«g(dio(^?)Bgro 

[091 *3IJ60<J(o^]i#«,^i/>X(Diii:^iS](Dfi^(c 

[0101 :^mmm(D^m^mj^i^>7«o^^^m&m 

?S o fc sp^SSf ;'3 Sr* t-0 T-fo „ 
30 [0111 u vxw^^,^,iHMft 

[rf^-^tfte^i 
F 

N iiSffiglS 

p 't'^gp 

B 

MM' 

40 Ad ^PA* 

o mm 

CR BB«lH]*fe,i*i 

L l^^-X 
OG mf^'P'L- 
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